Introduction
A placental hormone with somatotrophic and lactogenic activities has been recently purified and characterized for the sheep (Handwerger, Maurer, Barrett, Hurey & Fellows, 1974; Chan, Robertson & Friesen, 1976) . The hormone, ovine chorionic somatomammotrophin (OCS) or ovine placental lactogen (OPL), is homologous with the CS (or PL) of women, and its concentration, expressed as prolactin-like activity, has been measured in the blood but not in the placenta by a radioreceptor assay (Kelly, Robertson & Friesen, 1974; . In women, the relationship between the level of serum HCS and its placental production is not fully understood (Sciarra, Sherwood, Varna & Lundberg, 1968 ;  Saxena, Emerson & Selenkow, 1969 ; Singer, Desjardins & Friesen, 1970 ; Seppälä & Ruoslahti, 1970; Rolschau, Date, Kristoffersen, Pedersen & Ulrich, 1975) .
With the isolation of OCS, however, the sheep would appear to be a good experimental model for study of the relationships between the synthesis and excretion of OCS, and the present study was designed to investigate the appearance of OCS and its placental variations during pregnancy.
Materials and Methods
The studies were carried out on 146 pregnant ewes of the Préalpes du Sud breed which were mated during the oestrus following removal of a progesterone-impregnated vaginal sponge (Roberts, 1966 (Forsyth, 1972; Dubois, Martal & Djiane, 1976) . Equal amounts of fetal cotyledons were thawed and homo¬ genized in 0-01 M-phosphate buffer, pH 7-6 with 0-3 M-KC1 and filtered through cheese-cloth. Trophoblasts were similarly thawed and homogenized. After stirring at pH 9-5 for 4 h the samples were centrifuged at 12,000g· for 30 min and the lactogenic activity of supernatant fluids was measured by the radioreceptor assay described by Shiu, Kelly & Friesen (1973) with small modifications . Membrane proteins were obtained from the mammary gland of lactating rabbits treated with 2a-bromocryptine (CB 154; Sandoz). The standard curve was established by incubation of membrane receptors, labelled hormone and different concentrations of unlabelled ovine prolactin (NIH-P-S7,24 i.u./mg) for 16 h at 4°C. The placental lactogenic activity was determined by incubating the placental extracts or blood samples instead of the unlabelled prolactin. The specificity of the assay has been verified : only hormones which have lactogenic activity in the rabbit (prolactins of different species, placental lactogens, human growth hormone) are able to compete with ovine prolactin at the receptor sites. Serial dilutions of placental extracts gave a displacement curve parallel to that obtained with increasing amounts of ovine prolactin. The use of previously desaturated membrane preparations by removal of endogenous prolactin after bromocryptine treatment in vivo was found to improve the accuracy of the assay (± 5 %) (P. Durand & J. Djiane, unpublished observations). The affinity constant for the hormone receptor interaction was Ka = 3-2 9 m-1, and the sensitivity of the assay (20 ng ovine prolactin equiv./ml serum or placental extract) was therefore lower than with radioimmunological methods.
Serum prolactin was measured by radioimmunoassay (Kann, 1971) (Dubois et al., 1976) . These cells were not observed before Days 16-17 of pregnancy by Boshier (1969) . Moreover, the life-span of the corpus luteum of the cycle could not be extended by intrauterine infusion of purified OCS (40 pg prolactin equiv./day) from Day 12 (unpublished observations). These findings suggest that OCS is not the substance associated with the presence of the embryo on Day 12 known to be essential for inhibiting regression of the corpus luteum (Moor & Rowson, 1966a,b) .
It is possible that OCS is luteotrophic, like human placental lactogen (Josimovich, 1963) and prolactin in sheep (Denamur, 1973 : Denamur, Martinet & Short, 1973 . In normal pregnancy, the weight of the corpus luteum remains constant until Day 130; there is only a slight (present study) or 25% (Denamur, Kann & Short, 1971 ) reduction in luteal weight in sheep rendered hypoprolacti¬ naemic or hypophysectomized after Day 60 of pregnancy, respectively, suggesting a placental luteotrophin. However, after Day 50 the ovaries are no longer required for the maintenance of gestation (Denamur & Martinet, 1955) because the placenta secretes large amounts of progesterone (Bassett, Oxborrow, Smith & Thorburn, 1969) . Nothing is known about the relationship between OCS and progesterone secretion in the placenta.
The total weight of the placenta increases rapidly until Day 80 of pregnancy and then remains constant until Day 130 (Alexander, 1964) . The concentration of OCS is therefore not proportional to placental weight because it is low before Day 80 and rises between Days 80 and 130. Nothing is known about the molecular mechanism of OCS synthesis for comparison with information available for HCS (Boime, Boguslawski & Caine, 1975; Hubert & Cédart, 1975) .
After Day 140 of pregnancy, placental weight and OCS production decrease rapidly, the latter slightly earlier than the former, and both are much reduced at parturition. The mechanism of placental regression is not known, but the spectacular involution of the placenta before parturition suggests lysosomal activity. Lysosomes are known to be labilized under the influence of oestrogens (Szego, 1974; Gustavii, 1975) and maternal oestrogens are rapidly increasing at term (Challis, 1971) . Prostaglandins may also be involved since the concentration of PGF-2a in the maternal cotyledons rises before parturition (Liggins & Grieves, 1971 (Djiane, Kann, Delouis & Martal, 1975; Martal & Djiane, 1977) (Denamur, 1965) , the time at which there is a large increase in OCS production. Purified OCS has been shown to have lactogenic activity in vitro by its effects on the histology of mammary gland tissue of pseudopregnant rabbits and on lactose synthetase activity and casein synthesis .
The hormonal regulation'of fetal'growth is not clear (Charrier, 1973) but growth is only delayed after hypophysectomy of fetuses after Day 93 (Liggins & Kennedy, 1968) , whereas growth hormone has been found in the fetal pituitary (Stokes & Boda, 1968) and blood (Bassett, Thorburn & Wallace, 1970) from Day 50 of pregnancy. It seems possible that a growth hormone-like substance is secreted by the placenta. OCS binds to growth hormone receptors from liver (Handwerger et al., 191A; Chan et al, 1976; Martal &Djiane, 1977) and has been shown to increase body weight and the width of the epiphyseal cartilage of the tibia in hypophysectomized rats (Chan et al, 1976; Martal & Djiane, 1977) . In the first half of pregnancy, therefore, OCS may regulate fetal growth, while in the second half OCS and fetal growth hormone may have complementary effects.
